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Introduction
Let w, p , ∞ , c, and c 0 denote the spaces of all, p-absolutely summable, bounded, convergent, and null sequences x = (x k ) with complex terms x k , respectively, where 1 ≤ p < ∞ and k ∈ N = {0, 1, 2, . . .}. A sequence space X is called a BK -space if it is a Banach space with continuous coordinates p k : X → C defined by p k (x) = x k for x = (x k ) ∈ X and k ∈ N. The most important result of the theory of BK -spaces is that matrix mappings between BK -spaces are continuous [13] . The sequence spaces ∞ , c, and c 0 with their sup-norm are BK -spaces.
The concept of a difference sequence space was firstly introduced by Kizmaz [22] by defining the set Z( ) = {x = (x k ) : ( x k ) ∈ Z} for Z ∈ { ∞ , c, c 0 }, where x k = x k -x k+1 for k ∈ N. The idea of a difference sequence was generalized by Et and Çolak [14] [15] [16] by defining the spaces Z( m ) = {x = (x k ) :
For a positive proper fraction α, Baliarsingh and Dutta [4, 5] defined the fractional difference operator α by 
Some definitions of fractional derivatives have been generalized by using a set of new difference sequence spaces of fractional order [3] . Application of fractional derivatives becomes more apparent in diffusion processes, modeling mechanical systems, and many other fields.
Let X, Y be two sequence spaces, and let A = (a n,k ) be an infinite matrix with complex numbers a n,k , n, k ∈ N. Let the sequence space X A defined by X A = {x = (x k ) : Ax ∈ X} denote the domain of matrix A in the space X, where Ax = {(Ax) n }, the A-transform of x, is defined by (Ax) n = ∞ k=0 a n,k x k , n ∈ N. Let (X : Y ) denote the class of all matrices such that X ⊆ Y A . The matrix domain approach has been employed by Başarir and Kara [6] [7] [8] [9] [10] , Kara and İlkhan [19] [20] [21] 
Let r, s ∈ R and r + s = 0. Then the binomial matrix
for all k, n ∈ N. If s + r = 1, then we obtain the Euler matrix E r . Bişgin [11, 12] defined the binomial sequence spaces
and b r,s
The purpose of this paper is to generalize the sequence spaces e ∞ . These new sequence spaces are generalizations of the spaces defined in [11, 12, 18, 23, 25, 26] .
Difference sequence spaces of fractional order
In this chapter, we introduce the binomial difference sequence spaces b Define the sequence y = (y n ) by the B r,s (∇ (α) )-transform of a sequence x = (x k ), that is,
for each n ∈ N. 
Proof Theorem 2.1 of Bişgin [11, 12] and Theorem 4.3.12 of Wilansky [29] imply that the spaces Z(∇ (α) ) are BK -spaces. 
Theorem 2.2 The inclusion b r,s
Therefore, the inclusion e Let y = (y n ) ∈ c 0 and define the sequence x = (x k ) by
for k ∈ N. Then we have 
4)
where
Theorem 2.6 Define the sequence g = (g n ) by For two sequence spaces X and Y , the set M(X, Y ) is defined by
Let bs and cs denote the sequence spaces of all bounded and convergent series, respectively. In particular, where is the collection of all finite subsets of N. 
